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[n the drawings, any words are not translated. 



LAIMS 
:iaim(s)] 



;iainns;j . i j * • i 

'laim 1] When it is beyond the value that the voltage given between the (a) input terminals and common terminals 
(lich are characterized by providing the following defines beforehand, When the voltage which draws the output of 
le level to an output terminal, and is given between an input terminal and a common terminal is under the value 
:fined beforehand, an output terminal ~ another side -- level - an output -- deriving -- voltage - comparison - a 
eans - (~ b -) -- an element - a child -- (-- c -) - an end -- an element - a child -- connecting - having -- the other 
d ~ the above -- an input terminal -- connecting -- having ~ the -- one ~ resistance -- R -- zero -- (- d ~) ~ one - or 
plurality -- a series circuit . Each series circuit is the 2nd resistance Rl-Rn to which an end (dl) is connected to the 
orementioned other end of the 1st resistance RO. (d2) The series circuit which consists of the switching element 
liich an end is connected to the other end of the 2nd resistance Rl-Rn, and the other end is connected to the 
orementioned common terminal, and is flowed through / intercepted alternatively. 

;iaim 2] Voltage detection equipment according to claim 1 characterized by providing the following. A voltage 
•mparison means is a source of reference voltage driven with the power impressed between an input terminal and a 
■mmon terminal. Part piezo-resistance Ra-Rc for voltage comparison connected between an input terminal and a 
•mmon terminal, the account of before the source of reference voltage -- the comparator circuit which the reference 
(Itage which has the value defined beforehand, and the partial pressure voltage for voltage comparison by part piezo- 
sistance Ra-Rc for voltage comparison are given, and compare The switching element which answers the output of a 
.mparator circuit, draws the output of aforementioned one level to an output terminal when the partial pressure 
)ltage for voltage comparison is more than reference voltage, and derives the output of the level of aforementioned 
lother side to an output terminal when the partial pressure voltage for voltage comparison is under reference voltage. 



ranslation done.] 
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ETAILED DESCRIPTION — 

)etailed Description of the Invention] 

idustrial Application] this invention relates to the voltage detection equipment which can be carried out suitably, in 
der to detect the fall of the supply voltage of electronic equipment, such as an electronic notebook dnven by the cell. 

Ascription of the Prior Art] From the former, the detector which detects whether it is beyond the value that the 
pply voltage of a cell defines beforehand, or it is the following in the advanced technology which detects the voltage 
such electronic equipment is prepared, and this detector is prepared for every voltage which should be detected, 
lerefore, in order to detect two or more voltage, two or more detectors corresponding to the voltage which should be 
itected are needed. Therefore, it becomes the factor of increase of a cost rise and a component-side product. 
003] Moreover, for every parts, the detection voltage of a detector has produced the error and has about several% of 
ror of the voltage which should be detected. Therefore, when preparing a detector individually for two or more 
ectrical circuits of every which can be set on one electronic equipment and detecting voltage, a result which produces 
difference on the detection voltage for every electrical circuit of the cannot be brought, therefore highly precise 
)ltage detection cannot be performed. It is difficult to use the detector realized by the small semiconductor chip for 
e use as which a high precision is required of detection voltage. 
004] 

roblem(s) to be Solved by the Invention] The purpose of this invention is offering the voltage detection equipment 
ith which are easy composition and two or more voltage's was made for the difference for every detection voltage to 
;come small moreover. 

deans for Solving the Problem] When this invention is beyond a value that the voltage given between the (a) input 
rminal and a common terminal defines beforehand. When the voltage which draws the output of one level to an 
itput terminal, and is given between an input terminal and a common terminal is under the value defined beforehand, 
ith a voltage comparison means to derive the output of the level of another side to an output terminal, and (b) 
ement child (c) They are the 1st resistance RO to which an end is connected to an element child and the other end is 
.nnected to the aforementioned input terminal, and 1 or two or more series circuits, each series circuit The 2nd 
sistance Rl-Rn to which an end is connected to the aforementioned other end of the 1st resistance RO, (dl) (d2) It is 
)ltage detection equipment characterized by including the series circuit which consists of the switching element 
hich an end is connected to the other end of the 2nd resistance Rl-Rn, and the other end is connected to the 
brementioned common terminal, and is flowed through / intercepted alternatively. Moreover, the source of reference 
)ltage which fliis invention drives with the power by which a voltage comparison means is impressed between an 
put terminal and a common terminal. Part piezo-resistance Ra-Rc for voltage comparison connected between an 
put terminal and a common terminal, the account of before the source of reference voltage - the output of the 
»mparator circuit which the reference voltage which has the value defined beforehand, and the partial pressure voltage 
r voltage comparison by part piezo-resistance Ra-Rc for voltage comparison are given, and compare, and a 
»mparator circuit being answered, and, when the partial pressure voltage for voltage comparison is more than 
ference voltage It is characterized by including tiie switching element which draws the output of aforementioned one 
vel to an output terminal, and derives the output of the level of aforementioned another side to an output terminal 
hen the partial pressure voltage for voltage comparison is under reference voltage. 

unction] If this invention is followed, using this voltage comparison means in common, a small semiconductor chip 
c. can realize, and a voltage comparison means makes the difference for every detection voltage of the as small as 
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•ssible, it is highly precise and can detect two or more kinds of direct-current low batteries. That is, in the cut off state 
the switching element with which the voltage given to an element child is contained in a series circuit, the voltage 
ven to the element child is compared with the value which it is given as it is to the input terminal of a voltage 
mparison means, and is defined beforehand, and the comparison result is obtained from the output terminal of a 
iltage comparison means. uu 
0071 When the switching element has flowed, the voltage which is given to an element child and which should be 
lected is pressured partially by the 1st resistance RO and the resistance Rl-Rn for partial pressure, and the voltage 
essured partially is given to the input terminal of a voltage comparison means, therefore, the account of before a 
atage comparison means - the value defined beforehand is used in common and can detect two or more kinds of 
>ltage given to an element child , . i. 

008] If this invention is furthermore followed, a voltage comparison means has the composition which has an input 
cminal a common terminal, and an output terminal, and it is easy to constitute, and integrated-circuit-izing is easy for 
by the'semiconductor chip, for example, it can realize it easily by C-MOS (CMOS field-effect transistor) etc. 
009] If this invention is fiirfhermore followed, a voltage comparison means can be miniatunzed including the source 
reference voltage, part piezo-resistance Ra-Rc for voltage comparison, and a comparator circuit and the switching 

sment for an output. . , • • i 

010] In a voltage comparison means, an output terminal may be maintained at the same potential as an input terminal 
a common terminal at the time of the flow of a switching element, at the time of interception of the switching 
ement an output terminal may be the same potential as a common terminal or an input terminal, or it may consider as 
I insulating state again, and **** may also be connection of the open collector type [ it is good or ] of a bipolar 
ulsistor again in connection of the so-called open drain type of an N channel field-effect transistor. 

Sample] Drawing 1 is the electrical diagram of one example of this invention. In the electi-onic equipment driven by 
■Us such as an elecb-onic notebook, the voltage comparison means 1 reahzed by the small semiconductor chip has an 
put terminal 2, a common terminal 3, and an output terminal 4. The end of the 1 st resistance RO is connected to the 
ement child 5. The other end of the 1st resistance RO is connected to an input terminal 2 in a node 6. Between a node 
and the node 7 connected to the aforementioned common terminal 3, the series circuit of 1 or plurality (this example 
is connected in parallel. The 2nd resistance Rl-Rn for a partial pressure and tiie switching elements Sl-Sn in-senes 
them are connected in series, respectively, and each series circuit is constitiited. That is, one edge each of the 2nd 
sistance Rl-Rn is connected to the aforementioned other end of the 1st resistance RO, therefore a node 6. One edge 
ch of switching elements Sl-Sn is connected to each otiier end of the 2nd resistance Rl-Rn, respectively. Each other 
id of switching elements Sl-Sn is connected to a node 7, therefore a common terminal 3. The processmg circuit 8 
alized with a microcomputer etc. performs simultaneously 1 or operation flowed through or intercepted for these 
/itching elements Sl-Sn. [two or more] . o u • 

012] The output from the output terminal 4 of the voltage comparison means 1 dnves the annunciator 9 showing 
.nsumption of power supplies, such as a cell, and the output is given to the processing circuit 8 through a line 10. The 
itection voltage depending on tiie switching elements Sl-Sn altematively flowed tiirough / intercepted by tiie 
ocessing circuit 8 can be displayed by the display means 11. 

013] Drawin g 2 is the electiical diagram showing the concrete electric composition of the voltage comparison means 
It conslists^f a small semiconductor chip, and realizes using C-MOS process technology, and tiiis voltage 
.mparison means 1 operates by the high-degree-of-accuracy super-low consumed electiic current. Between an input 
raiinal 2 and a common teiminal 3, the source 13 of reference voltage connected to tiie current source 12 in senes is 
.nnected. The reference voltage Vref which is tiie voltage of tiiis source 13 of reference voltage defined beforehand is 
ven to tiie reversal terminal 16 of a comparator circuit 15 from a node 14. Moreover, between flie input terminal 2 
id tiie common terminal 3, part piezo-resistance Ra-Rc for voltage comparison is connected in series, and tiie node 17 
■tiie partial pressure resistance Ra and Rb is given to the noninverting input terminal 18 of a comparator circuit 15 
nong tiiese resistance Ra-Rc. The P channel field-effect transistor 19 is connected to tiie partial pressure resistance Rc 

'OHf A comparator circuit 1 5 draws the output of H level on a line 20, when tiie partial pressure voltage VI 8 given to 
e noninverting input terminal 18 is more tiian tiie reference voltage Vref given to an inversed input terminal 16, and 
hen it is tiie following, it derives tfie output of L level. The output of tiiis comparator circuit 15 is given to a target 
leby one at inverter circuits 21, 22, and 23. The output of an inverter circuit 21 is given to tiie gate of a transistor 19. 
etween an input terminal 2 and a common terminal 3, tiie field-effect transistors 24 and 25 of a P channel and an N 
lannel are connected, and tiie output of an inverter circuit 23 is given to those gates. An output termmal 4 is 
innected to the common node of these transistors 24 and 25. 
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315] Drawing 3 is a wave form chart for explaining operation of the voltage comparison means 1 shown in drawin g 
Drawin g 3 (1) is the voltage VOUT which shows the state of change of the supply voltage VDD given to an input 
minal 2 and by which d rawin g 3 (2) is drawn from the output terminal 4 for every operating state i-v. It is shown, 
le operating state of each operating-condition i-v is as being shown in Table 1 . 
016] 
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017] The detection voltage VI and V2 is shown by a formula 1 and the formula 2. 

018] 

quation 11 

Rb + Rc 



1 

2 = 



Ra + Rb + Rc 
Rb 



vdd 



Ra + Rb 



Vdd 



( 1 ) 

(2) 



019] The range of the voltage of the input terminal 18 of the comparator circuit 15 in operating state i-v is shown in 
e next table 2. 



020] 
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021] In operating state i, the output transistor 24 has flowed, therefore the output voltage of an output terminal 4 is 
[ual to the voltage VDD given to an input terminal 2. 

022] The voltage given to an input terminal 2 falls, in the operating state ii from which voltage VI turns into under 
e reference voUage Vref, the output of a comparator circuit 15 is reversed, a transistor 25 flows, and the voltage of an 
itput terminal 4 serves as groxmding potential equal to a common terminal 3. A points shown in drawing.3 (1) are the 
jtection voltage VI. . i 

023] In operating state iii, the voltage VDD given to an input terminal 2 is under the mmimvim operatmg voltage ot 
is voltage comparison means 1, and at this time, if operation of the output transistors 24 and 25 became unfixed, for 
:ample, the transistor 24 has flowed, the voltage of an output terminal 4 will become equal to the voltage of an input 

rminal 2. • i i 

'024] In operating state iv, a transistor 25 flows and an output terminal 4 serves as groundmg potential equal to a 

)nmion terminal 3. 

025] In operating state v, if the voltage given to an input terminal 2 rises and voltage V2 becomes more than 
ference voltage Vref, the output of a comparator circuit 15 will be reversed again, a transistor 24 will flow, and the 
>ltage of an output terminal 4 will become equal to the voltage of an input terminal 2. 

1026] When the voltage VDD given to an input terminal 2 is 3.0V, the consxmied electric current is 1 .OmicroA and 
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)St of this voltage comparison means 1 is zero. The operating voltage range is 1 .S-IO.OV, and is wide, the precision 
the detection voltage is **2.5%, and the precision is high. It depends for the voltage deltaVl of drawingl (2) on the 
jperty of a transistor 19. 

)27] Drawing 4 is a flow chart for explaining operation of the processing circuit 8 shown in drawing l . It moves 
»m Step aO to Step al, and first, all the switching elements Sl-Sn are made into a cut off state, and the voltage given 
the element child 5 at this time is given to the input terminal 2 of the voltage comparison means 1 through the 1 st 
dstance RO. It can be judged as what is operating state i if an output terminal 4 is H level as a result of this voltage 
mparison operation, namely, if the output transistor 24 will have flowed and the output terminal 25 will intercept, 
d the supply voltage of electronic equipment, such as an electronic notebook, can judge it as a thing high enough. In 
ier to detect this high voltage, next, at Step a3, only a switching element 81 flows and an equal circuit 6 is obtained 
this. The voltage which was pressured partially by the 1st resistance RO and the 2nd resistance Rl, therefore was 
/en to the element child 5 at the input terminal 2 of the voltage comparison means 1 doubles [ Ra/(RO+Ra) ], and the 
Itage given to the element child 5 operates, that is, the element child's 5 voltage will be compared in this case by 
iking reference voltage Vref (RO+Ra) / twice [ Ra ] the voltage of the voltage comparison means 1 into 
^crimination level, and in this case, if the element child's 5 voltage is high in Step a4, it will move to the following 

;p a5 « . 

028] At Step a5, only two of switches SI and S2 flow, and the equal circuit is shown in drawing ? . When settmg 
rallel combined resistance of the 2nd resistance Rl and R2 to R12, voltage R12 / (R0+R12) twice the voltage of 
ing given to the element child 5 is given to the input terminal 2 of the voltage comparison means 1 , therefore time 
if the reference voltage Vref of this voltage comparison means 1 / (R0+R12) / R12 time ] voltage can be detected, 
oreover, similarly, it is H level, and when the element child's 5 voltage is high, the output terminal 4 of the voltage 
mparison means 1 moves from Step a6 to Step a7, flows through much more switching elements SI, S2, and S3 
nultaneously, and detects voltage. Such operation is performed in Steps a8-alO. 

029] When only a switching element S2 flows further again, the equal circuit is shown in drawing 8 , and voltage 
1 1 (R0+R2) twice the voltage of being given to the element child 5 joins the voltage comparison means 1 at this time, 
lerefore, the voltage of (R0+R2) / R double precision of the reference voltage Vref of the voltage comparison means 
will be detected at this time. 

030] Thus, by increasing the number of the flowing switching elements Sl-Sn, the voltage given between the input 
rminal 2 of the voltage comparison means 1 and a conmion terminal 3 can be fallen to a target one by one, and the 
d influence by the hysteresis band can be prevented. 

031] In this way, according to the above-mentioned example, the voltage detection equipment which can detect the 
►Itage made into two or more purposes is realized by being able to detect voltage which is mutually different, 
erefore choosing the value of resistance R0;R1-Rn appropriately by alternative opening and closing of switching 
sments Sl-Sn. Moreover, when the detection voltage in the voltage comparison means 1 has dispersion between 
sments, it changes the flowing switching elements Sl-Sn according to the reference voltage Vref of each voltage 
•mparison means I, and the voltage detection of it with a high precision is attained. 
032] Several n of switching elements Sl-Sn may be 1, or may be two or more. 
033] 

;ffect of the Invention] According to this invention, the voltage which is given to an element child and which should 
; detected as mentioned above When a switching element is a cut off state When it is given to the input terminal of a 
)ltage comparison means and the switching element has flowed alternatively, without being pressured partially by the 
id resistance Rl-Rn The voltage pressured partially by the 1st resistance RO and the resistance Rl-Rn corresponding 
the switching element which has flowed is given to an input terminal. The value defined beforehand will be used in 
>mmon because of detection of two or more kinds of voltage, in this way, the before account in a voltage comparison 
cans - Therefore, use a voltage comparison means in common for detection of two or more voltage, and composition 
miniaturized, reduction of a cost rise and a component-side product can be aimed at - of course - above ~ the 
icount of before a voltage comparison means - since the value defined beforehand is used in common because of 
jtection of two or more kinds of voUage, a big difference is not produced on two or more detection voltage of each, 
id highly precise voltage detection is attained relatively 

i034] According to this invention, even if it is a time of dispersion being in the detection voltage of a voltage 
)mparison means for two or more voltage comparison meanses of every, dispersion in those properties can be 
)olished or reduced by the alternative flow of the resistance of the 1st and 2nd resistance RO, Rl-Rn, and a switching 

ement. . . 

1035] Moreover, according to this invention, a voltage comparison means has an input temunal, a common termmal, 
id an output terminal, and has composition driven with the power given between this input terminal and common 
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minal, therefore it is effective in being realizable with a small semiconductor chip, for example. 
036] furthermore, according to this invention, the source of reference voltage drives a voltage comparison means 
th the power impressed between an input terminal and a common terminal - having - the account of before from 
is source of reference voltage ~ with the reference voltage which is the voltage defined beforehand The partial 
essure voltage by the part piezo-resistance for voltage comparison connected between this input terminal and 
mmon terminal is given to a comparator circuit, flow/interception of a switching element are performed by this 
mparator circuit, a binary output is drawn, and, for this reason, realization by the semiconductor chip is easy. 
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